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INTRODUCTION
For several decades after the first description of autism in 1911, children with autism were thought to have emotional problems or to suffer from a type of schizophrenia. In the 1940s, the Austrian scientist Hans Asperger identified a similar syndrome, with social or emotional impairment as the core feature, that he termed "autistic psychopathy." Asperger's observations did not become widely known until 1981, and the syndrome was not included in medical diagnostic manuals until 1994 [66; 74] .
It is now understood that autism is a neurodevelopmental spectrum disorder, characterized by specific and similar behavioral symptoms that vary in type and severity with each individual [1] . Although the independent diagnoses of autistic disorder, atypical autism, Asperger disorder, childhood autism, childhood disintegrative disorder, early infantile autism, high functioning autism, Kanner autism, and pervasive developmental disorder not otherwise specified (PDD-NOS) have been in common use for some time, these subtypes have largely been abandoned in favor of a diagnosis that reflects the current understanding of autism. Individuals with one of these previously established diagnoses, and any new cases, will now generally be given a diagnosis of autism spectrum disorder (ASD) [88] .
Again, ASD is a neurodevelopmental disorder with a range of similar features that manifest differently in each patient [1] . Although one individual may have severe symptoms while another's are mild, both will fall into the category of ASD. In order to determine a diagnosis of ASD, professionals depend on observation of the behavioral characteristics of each patient; no medical tests are used in the diagnosis of ASD, although certain tests may be helpful in differentiating the condition from others with similar presentation.
The consolidation of the various "pervasive developmental disorder" subtypes (e.g., autistic disorder, Asperger syndrome, PDD-NOS) into the single diagnosis of ASD reflects the current understanding of autism as a spectrum disorder. There has always existed an overlap of behaviors and symptoms associated with each of the subtypes, and it has been shown that the clinic or institution where the patient was evaluated could influence the particular diagnosis more strongly than the severity or pattern of symptoms and behaviors [79] . There has been much debate about whether new diagnostic criteria and re-diagnosis of patients using new criteria will create gaps in treatment or problems with insurance coverage, but the unreliability of the older criteria has necessitated a change. Studies have shown that most patients (91%) with a previously diagnosed pervasive developmental disorder are subsequently diagnosed with ASD [89] .
One significant and controversial change in the field of autism medicine has been the American Psychiatric Association's (APA) latest revision of the Diagnostic and Statistical Manual of Mental Disorders (DSM). The fifth edition of the manual (DSM-5) contains extensive changes to the diagnostic criteria for autism, including the unified diagnosis ASD and the coinciding consolidation of diagnostic criteria. According to the APA, the goal of the spectrum diagnosis and the ASD diagnostic criteria is "to make the diagnosis of autism spectrum disorder less subjective and more specific, correctly excluding those who do not have the diagnosis, while correctly identifying and including those who do" [79] . Some patients who are found not to have ASD (e.g., because they only show deficits in social communication/interaction) may be given the DSM-5 diagnosis "social communication disorder."
In the DSM-5, there are seven behavioral impairments indicative of autism, of which five must be present to make a diagnosis of ASD (including all three social/communicative impairments) [79; 88] . This is in contrast with the DSM-IV-TR, which included 12 criteria and no minimum criteria for a diagnosis of PDD-NOS [79; 88] . The DSM-5 contains only two core deficits (versus three in the older version). Research has indicated that social and communication impairment stem from the same essential deficit, and their separation in the DSM-IV-TR was redundant [79] .
The DSM-5 also separates primary (i.e., idiopathic) autism from secondary autism (i.e., caused by other medical conditions [e.g., Fragile X syndrome, Williams syndrome, epileptic spasms]). There are new provisions for naming the etiologic specifiers of ASD (e.g., ASD associated with a known medical or genetic condition or environmental factor). The major changes to the DSM will be discussed in detail throughout this course.
Please note that the term "parent" will often be used throughout this text to mean the legal guardian(s) or caregiver(s) of a child/adult with autism. A caregiver may be someone other than a biologic or adoptive parent, including grandparents, foster parents, aunts, uncles, cousins, friends, or neighbors. All involved in the life of an individual with autism will benefit from this information. Also note that the terms "autism" and "ASD" are used interchangeably in this course. Although in the past autism has referred, more or less, to autistic disorder (i.e., "classical autism") the term is now generally used as shorthand for ASD [1] .
OVERVIEW OF AUTISM SPECTRUM DISORDER EPIDEMIOLOGY
Autism is the most common neurodevelopmental disorder in the United States. It exists in approximately 1 in 40 to 59 children at 8 years of age and is four times more common in boys than girls [77; 136] . Autism has no apparent prejudices and has been found worldwide in families of all racial, ethnic, and social backgrounds [3; 5] . The occurrence of autism does not appear to be a result of family economic status, lifestyle, educational levels, or any known factors in the individual's psychologic environment. More than 3.5 million people in the United States have some degree of autism [77] . It is the second most common developmental disability, more common than Down syndrome, yet many professionals remain unaware of its impact and how to work effectively with individuals with autism [6] .
DEFINITIONS Autism typically appears during the first three years of life, and parents usually notice a developmental problem in the child's first year. It can be a severely incapacitating, life-long developmental disability [3; 7] . Autism is the result of a neurologic disorder that affects functioning of the brain. It is a confusing disorder because it presents itself in unique ways in each affected individual, necessitating the use of the term "spectrum," which allows for individual differences among a group of people who share a common diagnosis. For instance, some children with autism may show severe cognitive impairment, whereas others may show incredible skills in math, memory, or art, but are severely lacking in social skills. Some individuals cannot speak, whereas others are verbal, though their speech may lack meaning to those around them. Some will insist on sameness in their environment, or detachment from it, and may also exhibit repetitive behavior and highly routine, unimaginative play [2; 3] .
Although the degrees of severity vary greatly from individual to individual, as is the case in many spectrum disorders, one common thread among those with autism is the impairment of communication skills in a social context. Lack of eye contact, rigid or concrete thinking, difficulty in processing information, sensory problems, anxiety, and echolalic speech are just a few of the factors that may interfere with an individual's ability to create reciprocal social interactions [2; 3] .
Autism interferes with normal brain development in the regions that affect social interaction and communication skills. This makes communication arduous. Difficulties with verbal and nonverbal communication, social interactions, and leisure or play activities are common in individuals with autism. Repetitive body movements, such as hand flapping, unusual responses to others, atypical attachments to objects, and/or resistance to a change in their routines are often seen in individuals with autism.
Behavioral symptoms of autism include [2; 3] :
• Disturbances in the rate of development of physical, social, and language skills • Abnormal responses to sensations in any one or a combination of senses/responses (i.e., sight, hearing, touch, balance, smell, taste, reaction to pain, and/or the way a child holds his or her body) • Absent or delayed speech and language, while specific thinking capabilities may be present • Abnormal ways of relating to people, objects, and events Autism occurs more frequently in some families than in others. The prevalence of autism among siblings of individuals with autism has been found to be substantially higher than in the general population (approximately 2% to 18%) [3] . A higher prevalence has also been found in identical twins compared to nonidentical twins. Additionally, in some families of children with autism, researchers have identified parents who may have undiagnosed ASD. These findings seem to point to a common genetic base for autism [3; 8] .
As stated, the symptoms of autism may present along a spectrum on which one child appears to be different almost from birth and another shows a period of normal development before beginning to regress [8] . The onset of autism typically occurs within the child's first year of life. Onset is delayed until the second or third year only about one-third of the time; however, this apparent delay may simply be a reflection of a parent's delayed detection or recognition of the symptoms of autism [8] .
A delay in the early detection and recognition of the symptoms of ASD may be compounded by the idiosyncratic nature of children with autism. For example, the child who has an IQ near 70 and some functional language by 5 years of age appears to have a favorable developmental prognosis, whereas the child who is nonverbal until well beyond 5 years of age may be diagnosed with an intellectual disability (e.g., intellectual developmental disorder) only to later begin communicating and disprove the diagnosis. The wide variability in the intelligence among individuals with autism also compounds detection and recognition. For example, some children will require intense skill training and make slow or limited progress. Others will excel and move from treatment programs to challenging educational programs [8] . One such individual is Temple Grandin, whose book, Emergence: Labeled Autistic, describes her own life with autism [9] .
CURRENT THEORIES OF ASD PATHOPHYSIOLOGY
The diagnosis of ASD is made on the basis of two types of behaviors present and evident in the first few years of life [88] :
• Impaired social behavior/communication • Repetitive, restrictive (i.e., unimaginative) interests or activities What, then, is the cause of this puzzling disorder? Although no clear-cut answer exists, researchers have some causal theories.
PSYCHOGENIC THEORY OF AUTISM
In the past, the dominant belief was that poor parenting caused autism. The term "refrigerator mother" or "refrigerator parent" has been used to describe emotionally frigid parents who were thought to be too distant, cold, and uncaring to allow the child to bond properly. During the 1960s, Bruno Bettelheim, a psychoanalyst, advocated the practice of removing children with autism from their parents as a means of treatment. This view has been referred to as the "psychogenic theory of autism;" however, it remains unsupported by the scientific and medical communities.
BIOLOGIC THEORY OF AUTISM
In contrast, the biologic theory of autism continues to be supported by growing evidence. The biologic theory maintains that autism involves one or more abnormalities in the brain that are caused by one or more biologic factors (e.g., genes, complications during pregnancy or birth, or viral infections). Several clues have led researchers to conclude that some biologic abnormality is at the root of autism.
FINAL COMMON PATHWAY THEORY
Even though there are several medical conditions that may predispose a child to developing autism, in the majority of children, a medical condition cannot be found. To account for this puzzle, one theory that has been proposed is known as the final common pathway. In this model, various causes of autism (some of which have yet to be discovered) all share the characteristic of damage in the regions of the brain that are responsible for the development of normal communication, social functioning, and play [4] .
It may be that one or more mental handicaps/disabilities/deficits are associated with autism because the damage from these various medical causes also disrupts those systems in the brain that are necessary for intellectual development. Precisely which part of the brain is responsible for autism is still unknown. Researchers are investigating and studying this aspect of the condition in many different centers around the world.
Despite not yet having a definitive answer, the evidence that brain abnormalities exist in autism is no longer seriously doubted.
BIOLOGIC THEORY
As previously mentioned, the biologic theory of autism holds that various medical conditions (including gene mutations and/or environmental exposures in genetically predisposed individuals) may be the cause of ASD [1] . If critical regions of the brain suffer abnormalities or damage from any of these conditions, the three main abnormal behaviors that characterize autism may occur.
The plausibility of the biologic theory may be difficult to understand because, in many children, there may be no apparent medical condition, mental handicap/deficit, or epilepsy. However, studies of groups of children with ASD have found that certain medical conditions occur with greater frequency than in children without autism. The implication is that some biologic cause is likely to lie behind all cases of autism, although it is only identifiable in a minority of cases.
When autism occurs in conjunction with a medical condition that is capable of damaging All of the medical conditions listed, though diverse, share the feature of being associated with brain damage or malfunction. However, it must be stressed again that not everyone with autism has had these medical conditions. Indeed, not everyone with these medical conditions develops autism. It is estimated that fewer than 10% of ASD cases are secondary [63] .
THE CASE FOR TOXINS
In the early 1990s, the number of autistic diagnoses was steadily rising. Some believed this to be an epidemic, which pointed to a toxin or other environmental factor as the cause of autism. This perceived epidemic coincided with a change in the childhood vaccine schedule. Some parents of children with autism, along with certain grassroots organizations and researchers, turned their focus toward vaccines. They believed that a link existed between vaccines and autism because, at that time, certain vaccines contained the mercury-based preservative, thimerosal.
Thimerosal is 49.6% ethyl mercury, a known neurotoxin [13] . It was used since the 1930s to keep vaccines from becoming contaminated with bacteria and fungi [14] . By 1999, thimerosal was used in more than 30 U.S. vaccines. Although the amount of thimerosal used in each vaccine was less than the amount considered toxic by the Environmental Protection Agency (EPA), when the amounts from all of the required vaccinations for infants were added altogether, the sum exceeded the safe level [15] .
A link between mercury and autism had been speculated even before that time. An early study by the Centers for Disease Control and Prevention (CDC) suggested a possible connection between the amount of thimerosal given and certain neurodevelopmental disorders, such as attention deficit hyperactivity disorder (ADHD), speech and language delays, and tics. However, further review led many to feel that this study was flawed [14] . In addition, contrary to the perception of an autism epidemic, many experts believed that the rise in the number of autism diagnoses had been primarily due to changes in diagnostic criteria (i.e., from autism to ASD) and a heightened awareness about and recognition of autism [16; 17] .
In 1999, the American Academy of Pediatrics (AAP) and the U.S. Public Health Service recommended removing thimerosal from vaccines due to the cumulative exposure risk (200 mcg in the first six months of life, if all recommended vaccines were given on schedule) [18] . However, this was mainly done as a precautionary measure to reduce the population's heavy metal exposure wherever possible. By 2001, all vaccines that were routinely recommended for children in the United States had available alternatives without thimerosal.
The Institute of Medicine (IOM) convened several committees to examine the existing evidence and determine if there was a causal relationship between autism and thimerosal [19; 20] . The eighth and final report published in 2004 by the IOM Immunization Safety Review Committee concluded that the evidence favored rejection of a causal relationship between thimerosal-containing vaccines and autism [21] . A study of the prevalence of autism in California children, conducted from 1995 to 2007, found that autism rates had continued to increase after thimerosal was eliminated from most childhood vaccines. These results supported the IOM conclusion that thimerosal is not a primary cause of autism [22] . It should be noted that some researchers, using the same government data, did discover an overall decrease in neurodevelopmental disorder diagnoses (including a 22% reduction in autism) following the removal of thimerosal from vaccines [141] .
Although the CDC supports the IOM conclusion, it continues to emphasize its ongoing commitment to protecting the health of children and infants in the United States by reducing exposure to toxins wherever possible and to understanding the causes of autism [23] .
GENETICS
Research has indicated that approximately 2% to 18% of siblings of individuals with autism will also be diagnosed with ASD [3; 24; 25; 26; 78] . This is a much higher rate than chance alone would predict, which indicates that some cases of ASD may be hereditary. Alone, this finding does not give any clue to the cause of this family pattern. Proof that genetic factors are involved comes from studies of twins. To review, monozygotic, or identical twins, come from the same fertilized egg and are, therefore, genetically identical. In contrast, dizygotic, or nonidentical twins, develop from two separately fertilized eggs and are, therefore, in genetic terms, the same as any other sibling (i.e., they share only half of their sibling's genes). In studies of twins, researchers look at sets of identical and nonidentical twins in which at least one of the twins has a disability. In studies of this type for autism, researchers have found that the rate of both identical twins having autism is significantly higher than the rate in nonidentical twins. Studies have also indicated that identical twins have a concordance rate for ASD between 36% and 95%. The rate for nonidentical twins is 0% to 31% [3; 27; 28] . Although this is strong evidence that some genetic cause exists for autism, the chance of both identical twins developing ASD is not 100% and may be very low more than 12 months post-diagnosis [29] .
The American College of Medical Genetics and Genomics recommends a genetic consultation be offered to all persons/ families with autism spectrum disorders. Evaluations should be considered for any individual along the entire autism spectrum.
(https://www.acmg.net/PDFLibrary/Autism-Spectrum-Genetics-Evaluation.pdf. Last accessed December 12, 2019.)
Level of Evidence: Expert Opinion/Consensus Statement
Increasingly, genetic research is being completed to determine the cause of ASD. Studies have shown that at different levels of implication, 15 or more chromosomes may be involved in the development of ASD [22; 30; 31; 32] . One example is the language and speech region, located on chromosome 7q31-7q33 within the autism susceptibility locus 1 (AUTS1), which is reputed to be strongly linked to autism. Linkages to autism in overlapping regions span chromosomes 7q21-7q34 [28; 33] . In addition, most persons with a deletion or duplication of part of chromosome 16 (16p11.2 deletion syndrome) have signs of autism [135] .
Other studies have assessed autism risk in families with more than one member affected by ASD. Researchers have found patterns that divide this autism risk into two categories: sporadic and inherited. Sporadic autism was associated with low-risk families, whose disorder causation was attributed to spontaneous mutation, mostly affecting males. Inherited autism was linked to offspring, mostly females, who carry a causative mutation. Most of these females were not affected by the genetic mutation but have the opportunity to pass it on to their offspring. This model is based on the genetic data of monozygotic and dizygotic twins and, therefore, only one aspect of possible genetic causation [34; 35] . In fact, a number of rare, genetic conditions have been associated with autism [3; 10; 11; 12; 36; 37; 38; 39]:
• Phenylketonuria (PKU): PKU is an inherited condition involving a lack of the enzyme that allows the body to metabolize the naturally occurring chemical, phenylalanine. As a consequence, there is a build-up of related toxins in the body, which may damage the brain. PKU is treated by initiating a special diet for infants found to have the abnormal gene. Before the discovery of this treatment, PKU resulted in brain damage, and, on occasion, autism. Fortunately, autism due to PKU is now very rare.
• Neurofibromatosis (von Recklinghausen disease): This genetic condition primarily affects the growth of neural tissue. As a result, mental handicap/disability/deficit may occur due to brain damage. • Tuberous sclerosis complex: Some studies have indicated that autism is quite common in children who have the genetic condition tuberous sclerosis, co-occurring in 25% to 50% of cases. However, because tuberous sclerosis itself is so rare, it is still an uncommon cause of autism. The features of tuberous sclerosis may include unusual skin pigmentation and a particular facial rash. The most significant feature is the growth of tumors in the brain and/or other vital organs, although not all of these features need to be present. Tuberous sclerosis may also give rise to a special form of epilepsy known as epileptic spasms (formerly infantile spasms). This type of epilepsy has also been proposed as a cause of autism, so it is possible that the link between autism and tuberous sclerosis merely reflects the common association with epileptic spasms. However, more recent evidence questions whether this is the case and suggests that it may be some other characteristic of tuberous sclerosis (possibly abnormalities in brain development) that leads to the development of autism. • Fragile X syndrome: Children with Fragile X syndrome usually develop mental handicap/ disability/deficit and often have an unusual facial appearance (i.e., large protruding ears, a long nose, and a high forehead). The syndrome is called Fragile X because people with this condition have an abnormal gap on their X chromosome. Fragile X occurs in a small proportion (approximately 15% to 25%) of children with autism. This percentage nevertheless makes it the most common cause of autism yet identified.
• Other conditions: Moebius syndrome (a birth defect affecting the sixth and seventh cranial nerves, which control the eye and face muscles) and a number of other congenital anomaly syndromes (disorders characterized by particular constellations of defects that are present from birth) have also been associated with autism.
To summarize, a range of genetic conditions can cause autism; however, these do not account for all cases of autism.
COMPLICATIONS IN PREGNANCY AND/OR BIRTH
Complications during pregnancy and/or birth are believed to be the cause of autism in some children.
The following risk factors have been reported in association with autism [40; 41; 42; 137]:
• Mother older than 35 years of age • Birth order (first, fourth, or later-born children may carry a slightly higher risk) • Medication during pregnancy • Meconium present in the amniotic fluid during labor • Bleeding between the fourth and eighth month of pregnancy • A rhesus incompatibility between the mother's and the child's blood groups • Low birth weight (less than 2,500 g or 5.5 lbs) • Child conceived using assisted reproductive technology (ART)
The identification of these factors suggests that difficulties in pregnancy or delivery may cause brain damage in the infant. Although a number of birth and pregnancy complications have been associated with autism, alone they are probably not sufficient to cause the condition. It is more likely that they either operate in combination with other factors or are indications of existing abnormalities [4; 43] . It is important to note, however, that these factors are evident in only a minority of children with autism.
One study has hypothesized a possible link between autism and elevated fetal testosterone levels in amniotic fluid. More research is necessary to determine if the elevated testosterone levels are causative or the result of an autistic condition [44] . Several studies of one of the largest populationbased datasets (nearly 6 million live births) found that children conceived using ART were twice as likely to be diagnosed with autism [137] . The exact association is unclear, although the higher likelihood of adverse pregnancy and delivery outcomes with ART are suspect (e.g., twin birth, low birth weight, prematurity).
INFECTIONS
In addition to genetic and birth or pregnancy factors, infections that damage the brain during fetal development or childhood have also been associated with autism. It is assumed, in these cases, that the infections are causal; however, as with birth complications, this need not be so. Although the evidence is not clear in this respect, infections that have been reported in association with autism include the following [3; 10; 45; 46; 47; 48]:
• Rubella: The rubella virus, particularly if contracted in the first three months of pregnancy, may damage the fetal brain and result in mental handicap/disability/deficit, deafness and blindness, as well as autism. Evidence for rubella as a causative factor for ASD includes the many overlapping features and findings of congenital rubella syndrome and autism. With current vaccination programs against rubella, this is considered a much less common problem. However, studies have found that rubella vaccines do not elicit a strong immune response in many women and that, even in strong responders, subclinical reinfection is possible, as vaccineinduced immunity is significantly less protective than natural immunity. Epidemiologic studies have found no association between rubella vaccination and autism.
• CMV: CMV infection may also result in mental handicap/disability/deficit and, more rarely, autism. However, many newborn children who have been exposed to CMV have no apparent problems. Thus, other factors must also operate to cause autism in these cases. • Herpes encephalitis: The herpes virus can sometimes infect an infant's brain. This may lead to a brain inflammation known as encephalitis. Occasionally, children who develop herpes encephalitis display an autistic-like condition.
A LOOK AT THE BRAIN IN AUTISM
The current assumption is that in all children with autism there is some, though possibly very subtle, brain damage. Where none can be physically found, it is assumed that this is because our diagnostic equipment is not yet sensitive enough. Because the child may appear physically normal, parents may wonder whether there really is any brain damage. However, the idea that brain damage is the cause of autism is still widely held because, in many cases, brain abnormalities are found.
Various techniques have been developed for obtaining pictures of the brain. These include: computed axial tomography (CAT or CT) scans, single photon emission tomography (SPECT), magnetic resonance imaging (MRI) scans, and positron emission tomography (PET) scans. All of these types of scanning methods have been used in autism research. For example, one study used an MRI to measure the head circumference in children with autism. A two-phase, abnormal growth trend was observed. The trend showed normal, or slightly smaller than normal, head circumference at birth, followed by a sudden growth, or overgrowth, at approximately 1 year of age [49; 50] . Findings are wide-ranging, with abnormalities being found in many different parts of the brain. However, as with postmortem examinations, there is no clear evidence of a specific abnormality unique to autism.
Regarding electrical activity of the brain, there are a number of methods for studying the way the nervous system operates. Most of these methods involve measuring electrical signals emitted by the brain and its nerves while they are functioning. The best known means of measuring brain electrical activity involves the electroencephalogram (EEG). Using the EEG, researchers have been able to examine electrical activity in the brains of people with autism. Studies of systems-level brain abnormalities and disordered connectivity among the brain's networks are areas of ongoing interest and research. However, as with the postmortem and scanning investigations, these studies have revealed no clear-cut abnormality that is uniquely associated with autism [51; 52; 53].
The only brain chemical that has clearly been found in abnormal levels in autism is the neurotransmitter serotonin. It has been discovered that many individuals with autism have abnormally high levels of serotonin in the blood. This phenomenon is known as the platelet hyperserotonemia of autism [54] . Exactly why the levels are high is not known. Variations in how some individuals metabolize serotonin are another potential factor in the pathophysiology of autism that is being investigated [55] . In children who are developmentally disabled alone, serotonin may also be elevated. Interestingly, one study showed that low plasma serotonin levels in a pregnant woman may be a risk factor for autism in her child [56] . Another study suggested that high levels of platelet serotonin may be used as a possible marker for familial autism; however, research results have produced conflicting results [57; 58; 59] .
One theory of autism that has been proposed suggests that many of the psychologic features of autism may be accounted for by postulating abnormalities in the frontal lobes of the brain. This is because many patients who acquire brain damage in the frontal lobe often show similar psychologic deficits and traits. This theory is also being researched [60; 61] . Other theories related to dysfunctions in the brain link the deficits to the amygdala temporal lobe, or cerebellum.
In one study, researchers confirmed previous anecdotal reports from parents and case reports from clinicians that showed improvement in ASD behavior when patients were febrile [34] . Researchers believe that the causative mechanisms, rather than the fever itself, effected the change in behavior. The involvement between the immune system and nervous system during fevers are complex [30] . More research is needed to better understand the role of fever and the neuropathways that are implicated.
DIAGNOSTIC CRITERIA AND FEATURES OF ASD
The two core clinical features of autism include difficulties in receptive and expressive social communication/social interaction and the presence of restricted/repetitive patterns of behavior, interests, and activities [88] . Delays in or absence of the development of spoken language is common in the child with autism. In some instances, language begins to develop appropriately and then seems to stop suddenly. The child with less severe autism may develop elaborate language, but have a hard time initiating and sustaining a conversation. Some children may mimic the communication of others, a condition known as echolalia [3] .
Autism is a behavioral syndrome, meaning there is a cluster of abnormal types of behavior. The diagnosis of autism is only made if all other medical psychosocial causes are ruled out and if the cluster of core behaviors is present. To review, the core features of ASD are [88]:
• The child's social relationships and social development are abnormal, and the child is failing to develop normal communication. • The child's interests, activities, and behaviors are restricted and repetitive, rather than flexible and imaginative.
It is worth stressing that a diagnosis of autism is not made merely because a child has problems in communication, social interaction, or imagination, but only when these types of behavior all occur together, in varying degrees, signifying the distinctive pattern of autism. For example, difficulty sharing in imaginative play is a strong marker of autism; this type of play is normal for children, and involves both social communication skills and flexible, adaptive thinking. Naturally, in defining autism in this way, it is crucial to understand what is meant by normal development. This in itself is complex; therefore, the diagnosis can only really be made by experts who have considerable experience in recognizing both normal and abnormal child development.
As discussed, the diagnostic criteria for autism have changed considerably in the DSM-5. There are five criteria that must be met to make a diagnosis of ASD [88] . The diagnosis is recorded with specifiers indicating accompanying impairments (e.g., intellectual, language); associated known medical, genetic, or environmental factors; associated neurodevelopmental, mental, or behavioral disorder(s); and the severity of the symptoms. The severity of each of the two core deficits (i.e., social/ communication deficits and behavioral symptoms) are recorded separately, and assessment of verbal and nonverbal proficiency is also essential. These are necessary to make an accurate intellectual profile and to help with interpretation of the diagnostic features in each patient. The DSM-5 diagnostic criteria are [88] :
A. Persistent deficits in social communication and social interaction across multiple contexts, as manifested by the following, currently or by history:
1. Deficits in social-emotional reciprocity, ranging, for example, from abnormal social approach and failure of normal back-and-forth conversation; to reduced sharing of interests, emotions, or affect; to failure to initiate or respond to social interactions 2. Deficits in nonverbal communicative behaviors used for social interaction, ranging, for example, from poorly integrated verbal and nonverbal communication; to abnormalities in eye contact and body language or deficits in understanding and use of gestures; to a total lack of facial expressions and nonverbal communication 3. Deficits in developing, maintaining, and understanding relationships, ranging, for example, from difficulties adjusting behavior to suit various social contexts; to difficulties in sharing imaginative play or in making friends; to absence of interest in peers Specify current severity ( Table 1) .
SEVERITY LEVELS FOR AUTISM SPECTRUM DISORDER

Severity Level Social Communication Restrictive, Repetitive Behaviors
Level 3 (requiring very substantial support)
Severe deficits in verbal and nonverbal social communication skills cause severe impairments in functioning, very limited initiation of social interactions, and minimal response to social overtures from others. For example, a person with few words of intelligible speech who rarely initiates interaction and, when he or she does, makes unusual approaches to meet needs only and responds to only very direct social approaches Inflexibility of behavior, extreme difficulty coping with change, or other restricted/ repetitive behaviors markedly interfere with functioning in all spheres. Great distress/ difficulty changing focus or action.
Level 2 (requiring substantial support)
Marked deficits in verbal and nonverbal social communication skills; social impairments apparent even with supports in place; limited initiation of social interactions; and reduced or abnormal responses to social overtures from others. For example, a person who speaks simple sentences, whose interaction is limited to narrow special interests, and how has markedly odd nonverbal communication.
Inflexibility of behavior, difficulty coping with change, or other restricted/repetitive behaviors appear frequently enough to be obvious to the casual observer and interfere with functioning in a variety of contexts. Distress and/or difficulty changing focus or action.
Level 1 (requiring support)
Without supports in place, deficits in social communication cause noticeable impairments. Difficulty initiating social interactions, and clear examples of atypical or unsuccessful response to social overtures of others. May appear to have decreased interest in social interactions. For example, a person who is able to speak in full sentences and engages in communication but whose to-and-fro conversation with others fails, and whose attempts to make friends are odd and typically unsuccessful.
Inflexibility of behavior causes significant interference with functioning in one or more contexts. Difficulty switching between activities. Problems of organization and planning hamper independence.
Source: Reprinted with permission from American Psychiatric Association. Diagnostic and Statistical
Manual of Mental Disorders. 5th ed. Washington, DC: American Psychiatric Association; 2013. Table 1 B. Restricted, repetitive patterns of behavior, interests, or activities, as manifested by at least two of the following, currently or by history:
1. Stereotyped or repetitive motor movements, use of objects, or speech (e.g., simple motor stereotypies, lining up toys or flipping objects, echolalia, idiosyncratic phrases) 2. Insistence on sameness, inflexible adherence to routines, or ritualized patterns of verbal or nonverbal behavior (e.g., extreme distress at small changes, difficulties with transitions, rigid thinking patterns, greeting rituals, need to take same route or eat food every day) 3. Highly restricted, fixated interests that are abnormal in intensity or focus (e.g., strong attachment to or preoccupation with unusual objects, excessively circumscribed or perseverative interest) 4. Hyper-or hyporeactivity to sensory input or unusual interests in sensory aspects of the environment (e.g., apparent indifference to pain/temperature, adverse response to specific sounds or textures, excessive smelling or touching of objects, visual fascination with lights or movement) Specify current severity ( Individuals with a well-established DSM-IV diagnosis of autistic disorder, Asperger disorder, or pervasive developmental disorder not otherwise specified should be given the diagnosis of ASD. Individuals who have marked deficits in social communication, but whose symptoms do not otherwise meet the criteria for ASD, should be evaluated for social (pragmatic) communication disorder [88] . Potential specifications include with intellectual impairment; with language impairment; with catatonia; associated with a known medical or genetic condition or environmental factor; or associated with another neurodevelopmental, mental, or behavioral disorder.
Researchers now advocate early intervention for the successful management of ASD and advise against the traditional "wait-and-see" approach [31] . The American Academy of Child and Adolescent Psychiatry recommends that the developmental assessment of young children (including infants) and the psychiatric assessment of all children should routinely include questions about ASD symptomology [31] . Guidelines developed by the American Academy of Neurology (AAN) and the Child Neurology Society have also recommended that developmental surveillance be performed (using recommended screening tools) at all well-child visits, beginning at infancy and continuing through school-age, and that the evaluations be repeated any time concerns about the child's developmental progress are raised (i.e., not meeting developmental milestones) [32] . After considering the parent's assessment and the clinical observations, the pediatrician should assess a positive or negative screening for developmental delays, as discussed, using one of the recommended screens. If specific behaviors are exhibited by the child ( Table 2) , immediate evaluation for autism should be performed using one if the validated screening instruments [32] . If the screening is positive for ASD, a standard psychiatric assessment should be followed, including interviews with the child and family, review of past records, and a full history [31] .
A medical assessment is also necessary and typically includes a physical examination, a hearing screen, and genetic testing [31] . Psychologic tests, communication assessment, and occupational/physical therapy evaluations are warranted.
DIFFERENTIAL DIAGNOSIS OF AUTISM
Autism can, at first glance, be confused with a number of conditions. It may, for example, appear similar to selective mutism, a condition in which the child simply refuses to talk in certain situations (e.g., when one is expected to speak at school) [88] . It may also resemble reactive attachment disorder, a condition in which the child fails to develop stable emotional bonds with parents or caregivers. A. Persistent difficulties in the social use of verbal and nonverbal communication as manifested by all of the following:
1. Deficits in using communication for social purposes, such as greeting and sharing information, in a manner that is appropriate for the social context.
2. Impairment of the ability to change communication to match context or the needs of the listener, such as speaking differently in a classroom than on the playground, talking differently to a child than to an adult, and avoiding use of overly formal language.
3. Difficulties following rules for conversation and storytelling, such as taking turns in conversation, rephrasing when misunderstood, and knowing how to use verbal and nonverbal signals to regulate interaction.
4.
Difficulties understanding what is not explicitly stated (e.g., making inferences) and nonliteral or ambiguous meanings of language (e.g., idioms, humor, metaphors, multiple meanings that depend on the context for interpretation).
B. The deficits result in functional limitations in effective communication, social participation, social relationships, academic achievement, or occupational performance, individually or in combination.
C. The onset of the symptoms is in the early developmental period (but deficits may not become fully manifest until social communication demands exceed limited capacities).
D. The symptoms are not attributable to another medical or neurologic condition or to low abilities in the domains or word structure and grammar, and are not better explained by autism spectrum disorder, intellectual disability (intellectual developmental disorder), global developmental delay, or another mental disorder.
Source: [88] Table 3 This may occur following abuse, deprivation, or family problems, and the child may exhibit delays in cognition and language [88] . Autism is also superficially similar to language disorder, whereby language is delayed, but where social development may be relatively normal [64; 65; 88] . Various kinds of mental handicap, in which all skills, including social ones, are delayed, may also sometimes resemble autism.
One potential complication in the diagnosis of ASD is that autism-like symptoms may be present, but with one or more of the features missing. In the past, a child may have been diagnosed with Asperger disorder or atypical autism when only one or two autistic features were present, and the features may not have necessarily appeared before 3 years of age. As discussed, the revised diagnostic criteria for ASD are an attempt to better identify individuals with autism and rule out autism in those who do not. The DSM-5 criteria for social communication disorder essentially contain only the social/communication criteria from the ASD category ( Table 3 ). It is thought that the minority of individuals that do not meet the DSM-5 criteria for ASD upon rediagnosis due to a lack of repetitive and restrictive behaviors and interests may be diagnosed with social communication disorder [79] .
All alternative diagnoses should be firmly ruled out before a child is given the diagnosis of autism [4; 88] . Other conditions, such as Rett syndrome and Landau-Kleffner syndrome, may also mimic the symptoms of autism, so careful assessment is essential [4; 67; 68] .
PSYCHOLOGIC PROBLEMS IN AUTISM
Brain abnormalities that are thought to underlie autism may produce anomalies in psychologic functioning. Again, the two key psychologic problems in children with autism are in the development of social relationships/communication and an insistence on sameness/inability to adapt [4] .
Social Behavior and Relationships
An inability to relate socially to other people is possibly the most readily apparent signal when diagnosing autism. Leo Kanner, who described autism in 1943, gave what is perhaps still the clearest account of the social difficulties in these children. The following extracts from the descriptions produced by Kanner and a colleague indicate that there is no single social abnormality in autism, but rather a range [4] :
• Unresponsiveness to people. "He seems almost to draw into his shell and live within himself." • Lack of attention to people. "When taken into a room, he completely disregarded the people and instantly went for objects." • Treating parts of people as detached objects.
"When a hand was held out to him so that he could not possibly ignore it, he played with it briefly as if it were a detached object." • Lack of eye contact. "He did not respond to being called, and did not look at his mother when she spoke to him." • Treating people as if they were inanimate objects. "He never looked up at people's faces. When he had any dealings with persons at all, he treated them, or rather parts of them, as if they were objects. He would use a hand to lead him. He would, in playing, butt his head against his mother as at other times he did against a pillow. He allowed his mother's hand to dress him, paying not the slightest attention to her." • Lack of behavior appropriate to cultural norms. "At two years old, she was sent to a nursery school, where she independently went her way, not doing what the others did. She, for instance, drank the water and ate the plant when they were being taught to handle flowers."
• Attention to the nonsocial aspects of people. "At the Child Study Home, she soon learned the names of all the children, knew the color of their eyes, the bed in which each slept, and many other details about them, but never entered into any relationship with them." • Lack of awareness of the feelings of others.". . . on a crowded beach he would walk straight toward his goal irrespective of whether this involved walking over newspapers, hands, feet, or torsos, much to the discomfiture of their owners. His mother was careful to point out that he did not deviate from his course in order to walk on others, but neither did he make the slightest attempt to avoid them. It was as if he did not distinguish people from things, or at least did not concern himself about the distinction." • Lack of savoir-faire. "Even the relatively 'successful' children exhibited a lack of social perceptiveness. This can be best illustrated by the following incident involving one of our patients who had made considerable progress: Attending a football rally of his junior college and called upon to speak, he shocked the assembly by stating that the team was likely to lose, a prediction that was correct but unthinkable in the setting. The ensuing round of booing dismayed this young man, who was totally unable to comprehend why the truth should be unwelcome."
All of these descriptions highlight the lack of normal social interest and social understanding. They also make it clear that not all children with autism are in a world of their own. Some spontaneously approach other people, but may only carry out a repetitive, idiosyncratic preoccupation, such as touching another person's clothes or hair or asking a limited set of questions.
The classic picture of aloneness is seen most often in children with autism who are younger than 5 years of age. As they get older, these children tend to become more outgoing. One important point to take from Kanner's descriptions is that if people with autism become more outgoing socially, this does not necessarily mean that their social behavior has become normal [4] .
Eye Contact
It is often claimed that children with autism avoid eye contact with others. However, studies have suggested that children with autism simply look at everything for shorter periods of time, not less at the eyes of another in particular. This may give other people the impression that children with autism are avoiding eye contact, whereas in reality it may not be so deliberate. Nevertheless, there is something odd about their use of eye contact. They do not seem to understand how to use eye contact to communicate without words or to read other people's faces [69; 70] .
One study found that infants later diagnosed with autism began to exhibit deficits in eye contact around 2 to 6 months of age [138] . This research, which used eye-tracking technology, challenges prior hypotheses that assumed children with autism were born with an eye contact deficit. It is now known that these children are born with similar eye-gaze patterns as children who are not later diagnosed with autism. The rate and extent of decline in eye fixation accurately predicted the level and classification of ASD symptoms at 3 years of age [138; 139] . While normally developing children continued to fixate on the eyes, children with autism focused more on the mouth and other objects around the person in images on the tracking screen. Tracking devices are seen as an accurate, objective assessment tool that may offer an opportunity for early intervention. This technology is in clinical trials, but approval is expected [138; 139] .
Emotions and Relationships
Many young children with autism do have relationships with their parents, in that they appear to be emotionally attached to their parents. Some children also show the social smile at the normal time (i.e., at six weeks of age) and continue to smile in an affectionate way. However, this does not mean that their relationships are normal. The emotions that children with autism show within relationships may also be quite unexpected. For example, most show the simple emotions of anger, fear, joy, and sadness, but may do so in situations when most people would not show these [4] .
Language
A large part of the social deficits seen in ASD stems from language difficulties. A range of communication difficulties exists on many levels. The following are several deficits to consider [4; 71; 72; 73]:
• Preverbal communication: Normal children use many different types of communicative behavior by the end of their first year. One set of behaviors is joint-attention behavior. These include pointing in order to request objects or to comment to another person about some object or event, and showing and giving objects to other people in order to communicate their interest in the object or their desire for it. Children with autism rarely display any pointing and showing. Often, they simply grab the object, ignoring the adult or other child who is holding it. • Nonverbal communication: Normal children and adults use gestures to accompany speech or to express emotions, embellishing with the appropriate eye contact and facial expressions. This nonverbal communication is also abnormal in autism, with facial expression often not matching intonation, or gesture being out of step with speech. Speech may also be abnormal.
• Disordered expressive prosody: Researchers have reported that a majority of children with less severe ASD have an impaired ability to use language expressively (i.e., they do not use proper rhythm, stress, and intonation).
-Abnormalities in speech: Many children with autism never develop any useful speech at all; that is, they never produce sounds that are recognizable as words. These children are therefore described as functionally mute. For such children, communication problems are paramount, and even attempts at using nonspeech systems, such as sign language, may be relatively limited in success. Unusual features may be seen in the child with autism who does develop speech. These include: Echolalia: The child will echo words or phrases either immediately after hearing them or at a later time. Many normal children go through a period when they echo speech, so it is important to determine if the echolalia is outside the normal range. In normal children, echoing generally stops by three years of age. In autism, echoing is often persistent beyond this point, and thus abnormal. -Metaphorical language: An example of metaphorical language is using the phrase, "Go green riding," to indicate that one would like to use the swing in the garden. In this example, the metaphor could only be understood if one knew the child and the incident in which this phrase was first said. It should be noted that this is not a genuine metaphor in the sense that this term is used in linguistics.
-Neologisms: Neologism literally means "new word." An example would be using the nonsense term "willip" to mean a piece of fluff. Again, neologisms are also heard in normal children's language, but these do not usually persist in the face of other people's failing to understand them, unless it is in the context of a joke. -Pronoun reversal (or difficulty with the use of pronouns): Children with autism may use "you" when they mean "I", or they may call themselves by their first name. When a teacher asks, "Have you been swimming today?" a child with autism may reply, "You been swimming today," meaning "Yes, I have been swimming."
Repetitive, Obsessive Behavior
The second core area of difficulty that determines the diagnosis of autism is a lack of flexible imagination, coupled with obsessional behavior. For example, one patient may take an obsessional interest in counting lampposts, collecting bottletops, and naming geometric shapes. This repetitive quality in the interests of children with autism makes their play very uncreative. So, for example, pretend play, normally seen from about 18 months onwards, in which the child creatively uses an object (using a cup as if it were a hat), is rarely seen in children with autism. If it is present at all, it is usually very limited. Its absence or limited appearance immediately alerts the professional to the possibility of autism.
The deficits in communication and inability to adapt or improvise are hallmarks of the disorder. Problems with social/communicative development and inflexible thinking are psychologic, but ultimately, they have their cause in abnormalities in the brain. Understanding the links between the psychologic and brain abnormalities is the focus of a great deal of research [1; 3; 4]. [83] . Children with autism also have higher than normal rates of epilepsy as well as abnormal EEGs. As many as 35% of individuals with autism have been identified as having a seizure disorder by the time they reach early adulthood [84] . However, children diagnosed with autism frequently have not had an EEG, particularly an extended-sleep EEG, which can detect the pattern of abnormalities typically seen in individuals with LKS. The differential diagnosis between these two conditions may also be complicated by their common behavioral disturbances. For these reasons, it is important to rule out LKS whenever a child presents with what appears to be late-onset autism [8] .
DISORDERS WITH AUTISTIC-LIKE FEATURES
The prognosis for children diagnosed with LKS varies. Some have an overall poor quality of life, mostly due to language difficulties. Others may, months or years later, regain much of their language abilities, although remission and relapse is possible. Early diagnosis and prompt treatment may help to achieve better long-term prognosis [83; 85; 86] .
Treatment may include anticonvulsant medications, adrenocorticotropic hormone (ACTH), corticosteroids such as prednisone, immunoglobulins, a ketogenic diet, or surgery [83] . Speech therapy has also been recommended and should be started early. The prognosis is often improved when the onset of LKS occurs after the child's sixth year and when speech therapy has been initiated early [68] .
RETT SYNDROME
Rett syndrome is a neurodevelopmental disorder that affects 1 in 10,000 to 15,000 female live births. It is primarily a sporadic condition, with about 1% of cases being familial. Boys who have the disorder usually die before birth or within a year [67] . Until 1999, when a mutant gene (MECP2) was found in some patients with Rett syndrome, there was no way of making a definite diagnosis, and there were few clues about its pathogenesis [90] . A clinical diagnosis of Rett syndrome may be made through physician observation of the child's early developmental progress and ongoing evaluations of the child's neurologic status. Autistic-like behaviors are common in the early stages [67] . Physicians will use a highly specific set of guidelines designed to confirm or negate a diagnosis of Rett syndrome. • Stage II (rapid destructive): This stage usually begins between one and four years of age. It generally lasts for several weeks or months and is characterized by either a gradual or swift loss of purposeful hand skills. Spoken language is lost, and the child may also display autistic-like symptoms. Characteristic hand movements (i.e., wringing, washing, clapping or tapping, and repetitious movement of the hands to the mouth) usually appear during Stage II, although they are discontinued during sleep. Breathing is also normal during sleep, but aberrations such as apnea and hyperventilation may occur when the child is awake. A decrease in head growth is usually noticed at this stage. Gait is unsteady and initiating any motor movements may be difficult. Irritability and sleep irregularities may also occur. • Stage III (plateau or pseudostationary):
Occurring between 2 and 10 years of age, this stage may last for several years. Apraxia, motor difficulties, and seizures are foremost during stage III. The child may experience some improvement in behavior, with less irritability, less crying, and fewer autisticlike features. The child may also show more interest in her surroundings. Alertness, attention span, and communication skills may also improve. Many females remain in stage III for the majority of their lives.
• Stage IV: (late motor deterioration):
This stage is characterized by reduced mobility and may last for years or even decades. Muscle weakness, rigidity, spasticity, dystonia, and scoliosis are also prominent during stage IV. If the individual previously walked, she may no longer be able to walk at this stage. In most cases, there is no decline in cognition, communication, or hand skills. Repetitious hand movements may decrease, and eye gaze usually improves.
Most patients with Rett syndrome survive for many years, requiring complete care, and frequently develop additional medical complications related to their underlying neurodevelopmental disorder [90] .
ISSUES OF COMORBIDITY
First, it must be stressed that issues of comorbidity are not all inclusive in this discussion. The issues are many and complex. To gain a better understanding, one must consider the concepts of comorbidity, co-occurring conditions, and behavioral symptoms [8] .
For example, a particular genetic marker (i.e., a fragile site on the X chromosome) defines fragile X syndrome. This syndrome is associated with mental disability as well as with the social and communication dysfunctions that characterize autism. Fragile X syndrome occurs more frequently in the population with autism than chance alone would indicate [8] . Testing for fragile X has been recommended in individuals with mental retardation, developmental delay, and autism [91] .
Several other conditions, including epilepsy, are comorbid with autism and occur more frequently in the population with autism than in the general population. This comorbidity carries the dual implications of the likelihood of a poor prognosis as well as the possibility of its being a key to the cause of autism [8] . In addition, obsessive-compulsive disorder (OCD) includes some of the features of autism. For example, the rituals of obsessivecompulsive individuals are similar to those often found in individuals with autism [8] .
MANAGEMENT OF AUTISM SPECTRUM DISORDER
It is important to remember that ASD management must be individualized. Just as no autistic cases are exactly alike, there are no exact management protocols for individuals with ASD. After an accurate diagnosis has been made, an individual management plan should be determined and reevaluated as necessary. Management may include pharmacotherapy, biomedical treatments, behavior modification, and a variety of educational therapeutic techniques.
The following discussion describes some common management suggestions. It is not to be considered all-inclusive. The reader should also realize that all ASD research is dynamic, and it is important to be aware of the most current findings and results.
PHARMACOLOGIC MANAGEMENT
With the realization that biologic factors are of fundamental importance in causing autism, the search for drug treatments has gained ground.
As of yet, there is no drug that clearly leads to improvements in the basic symptoms of autism. As with psychologic treatments, it is important to be cautious in accepting claims to the contrary. This does not mean, however, that drugs are of no use in treating certain aspects of autism. Some pharmacotherapies may have positive effects on the symptoms of autism. A number of medications have been evaluated, and the evidence for their effectiveness is briefly outlined in the following sections.
Antipsychotic Medications
This class of medications encompasses a number of different but related drugs, such as haloperidol, chlorpromazine, and thioridazine, which are frequently used in the treatment of adults with psychiatric disorders. They are sometimes used for children with autism, not because they improve the autism itself, but because they may provide temporary relief from agitation, aggression, insomnia, stereotypies (i.e., repetitive behaviors), or other behavioral symptoms [95] . They are powerful drugs and may produce unwanted side effects, such as possible dystonias, akinesia, akathisia, cognitive slowing, and/or weight gain, especially if used over a long period [95; 96; 97; 98] . Fortunately, many of these side effects reverse on stopping the treatment; occasionally, irreversible neurologic problems may develop as a result of the medication. For these reasons, these drugs are mainly used to help break a maladaptive style of behavior or as a temporary adjunct to other forms of treatment [4] .
In 2006, the U.S. Food and Drug Administration (FDA) approved the first drug for the treatment of behaviors associated with autism in children [99] . Risperidone is in a newer class of medications called atypical antipsychotics [98] . It has been proven by several studies to be effective in ameliorating irritable behavior in children with autism, such as aggression, deliberate self-injury, and temper tantrums [99; 100; 101] . The most common side effects of risperidone include increased appetite, weight gain, and sedation, with weight gain being the most significant [98; 99; 100; 101] . The only other drug that is FDA approved for the treatment of autism is the atypical antipsychotic aripiprazole [140] .
In preliminary studies, a few other medications in this class, including olanzapine and ziprasidone, have been shown to have similar beneficial effects [92; 102; 103; 104] . Although they are effective in controlling behavioral symptoms, olanzapine and ziprasidone are associated with significant adverse effects, including abdominal pain, seizures, and excessive weight gain (olanzapine only) [92; 98; 140] .
All atypical antipsychotic medications are associated with a high incidence of cardiometabolic side effects, such as age-inappropriate weight gain, hypertension, lipid and glucose abnormalities, and obesity [94] . These are particularly problematic during childhood, as they are strong predictors of adult obesity, metabolic syndrome, and cardiovascular morbidity and malignancy. The risk versus benefit of antipsychotic therapy must be thoroughly assessed when considering long-term use. They should initially be prescribed in low doses and titrated slowly [140] .
Anticonvulsant Medications
Seizures occur in approximately 25% of persons with ASD, with the occurrence being much higher in those that have low IQs or are mute [52] . Although anticonvulsants cannot always eliminate seizures, they may reduce the number of seizures that occur. The smallest amount of medication that is effective should be used. Anticonvulsants commonly used are carbamazepine, lamotrigine, topiramate, and valproic acid [98] .
Stimulant Medications
Stimulants such as methylphenidate are sometimes used to address symptoms such as hyperactivity, impulsivity, disinhibition, and inattention [93; 105; 140] . These medications are not as effective in treating these symptoms in individuals with ASD compared to those with ADHD, but they may be effective in children with less severe autism. Adverse effects are also more common in children with autism compared to those with ADHD [140] .
Antidepressant Medications
Although it is unclear if these medications are useful for treating ASD symptoms, antidepressants typically prescribed to treat depression and anxiety (e.g., fluoxetine, sertraline, citalopram) may also be prescribed to reduce aggression and repetitive behaviors in individuals with autism [97] . A 2009 study suggested that citalopram was not effective at reducing repetitive behaviors in children with ASD [80] . A 2010 Cochrane review concluded that there is no benefit, and emerging evidence of harm, with selective serotonin reuptake inhibitors in the treatment of ASD [81] . In clinical trials, atomoxetine, a norepinephrine reuptake inhibitor, has shown improvements in restricted and stereotyped behavior and behavioral symptoms in children and adolescents with ASD and was well tolerated [140] Other Medications Several other medications may be used to treat ASD symptoms, including amantadine, arbaclofen, bumetanide, celecoxib, diazepam, donepezil hydrochloride, galantamine, levocarnitine, lithium, lorazepam, memantine, naltrexone, and pioglitazone [140] . The safety and efficacy of these medications have not been indisputably proven for children with autism. As each individual's ASD symptoms will vary greatly, his or her response to pharmacologic treatment will vary as well. Minimal dosages and caution should be used [140] .
A Report on the Hormone Secretin
Secretin is a polypeptide neurotransmitter involved in digestion. It may be given during an endoscopy to assess digestive function, which is a medical condition common among many individuals with autism. The first clinical trial of secretin to report results found that the hormone was no better than a placebo in improving symptoms of children with autism. Clinical trials conducted in the last few years have produced similar results [140] . Anecdotal reports of the success of secretin have prompted a growing number of parents eager for a cure to seek out medical professionals willing to try the hormone on their child. However, secretin has not been approved by the FDA to treat autism, nor is it recommended by the National Institutes of Health (NIH) [106] .
A meta-analysis of 14 years of data reported by the Cochrane Collaboration found no evidence that intravenous secretin, either in single or multiple doses, had any effect on function, behavior, core features, or quality of life for patients with autism [107] . Researchers concluded that the hormone should not be recommended or administered as part of the treatment plan.
COMPLEMENTARY AND ALTERNATIVE TREATMENTS
Drugs for the treatment of Candida infections and various alternative therapies (e.g., homeopathy, cranial osteopathy) have been advocated for the treatment of autism. None of these treatments have been shown to be effective, although mainstream medical practitioners often have not formally evaluated these therapies. Many are not in themselves harmful, and in some instances, beneficial effects may result from changes in the parents' sense of involvement in the therapy. However, whatever changes these therapies do produce, there is no evidence that they amount to a cure. Systematic and independent evaluation of treatment is emphasized due to the dangers of unsystematic appraisal of therapies. Unsystematic appraisal may lead to parents' hopes being raised unrealistically. Hope must be based on reasonable evidence [3; 4; 114] .
Biomedical Treatments
Some believe that dietary changes and/or highdose vitamin treatments may improve core behaviors and certain symptoms associated with ASD. The theory holds that the autistic brain lacks the proper nutrition, due perhaps to genetic and/or physiologic variations [108] . Other biomedical treatments, such as antifungal therapy, chelation, glutathione therapy, and melatonin supplementation, are also purported to improve certain ASD symptoms by reducing toxic load or correcting hormone levels [140] .
While there are studies that support various biomedical treatment approaches, there are many that do not show evidence of improvements. Some believe that when the right combination/cumulative effect is reached, these interventions have at least as much impact on functioning compared to other (i.e., pharmacologic) treatment modalities. Dietary modifications/supplementations are generally regarded as safe, with a minimal potential for adverse effects; however, the cost of foods and supplements, time expenditure, and the close monitoring of small changes needed to tune the treatment may not suit all parents. A willingness or eagerness must preclude the expectation that a parent follow such a course, as there is very limited evidence to justify the additional burden. Certain case studies and anecdotes do show significant improvements in ASD symptoms with various biomedical approaches. Several of these interventions are described in the order which they are generally recommended and the rationale for their recommendation [108; 140; 142]:
• Improved diet: A complete, balanced diet free from excessive "empty" calories, artificial colors, artificial sweeteners, trans-fats, and preservatives is essential for maintaining stores of nutrients and overall health. • Reduce food sensitivities: Avoiding certain foods can reduce allergic/inflammatory response. Behavior and attention may be improved with this intervention.
• Gluten-free and casein-free diet: This type of diet may be recommended because these substances are common allergens and proinflammatory sources. • Vitamin/mineral supplements: A balanced multivitamin has been shown to improve sleep patterns and gut function. Boosting levels of key nutrients lacking in the diet, most notably vitamin C, may reduce oxidative stress, which is common in individuals with autism. Parents in a randomized, double blind, placebo-controlled study noted improvements in hyperactivity, tantrumming, and overall and receptive language. • Essential fatty acids: Low levels of essential fatty acids are implicated in several psychologic disorders. Two of the major omega 3 fatty acids, DHA and EPA, are critical for early and later brain development, respectively. However, a meta-analysis found no evidence to support supplementation with omega 3 fatty acids. • Digestive enzymes: The use of digestive enzymes may provide greater benefit from nutrition by replacing insufficient or lacking enzymes, which are common in individuals with autism. • Gut treatments: Some children with autism have low levels of beneficial bacteria and high levels of toxin-producing fungi; treatments include an antifungal diet, antifungal medications, and/or the inclusion of probiotics. • Amino acids: Supplementation with amino acids may be beneficial for children with selflimited diets or for those unable to properly digest proteins into amino acids. Because they are the building blocks of antibodies, enzymes, hormones, immunoglobulins, glutathione, neurotransmitters, and many other substances, proper levels of amino acids are essential for proper brain function.
• Melatonin: Melatonin supplementation can lead to improved sleep in children with autism. Because melatonin is produced during sleep in a dark room, the lack of sufficient sleep can compound the problem. • Thyroid supplements: One study found that a high percentage of children with autism may have low thyroid levels. Increased iodine intake may boost thyroid hormone levels, but persistent hypothyroidism warrants thyroid supplementation. • Glutathione: Many children with autism have low levels of active glutathione, which is needed to protect the body from many toxins, including toxic metals. Low glutathione levels in these patients are related to genetic abnormalities in the methionine pathway. • Chelation: Because of low glutathione levels, many children with autism have higher toxic burdens, including heavy metals and other hazardous chemicals. Although mercury and other toxins are not definitively known to cause autism, a reduction of ASD symptoms following chelation therapy has been exhibited in anecdotes and case studies. • Immune system regulation: There is some evidence for autoimmunity in ASD patients. Possible treatments for immune system regulation include intravenous immunoglobulins (IVIG), low-dose naltrexone, and pioglitazone. IVIG has been shown to significantly improve many autistic behaviors and symptoms in several studies, but most patients regress when the expensive treatment is discontinued. Naltrexone for autism (0.5-2 mg/kg/day) has been the focus of several clinical trials. Reduction in self-injurious behavior is considerable, and naltrexone may also attenuate agitation, hyperactivity, irritability, temper tantrums, social withdrawal, and stereotyped behaviors. In one small study (25 children), pioglitazone was shown to reduce hyperactivity, irritability, lethargy, and stereotypy, but it was less effective for older children. • Craniosacral therapy: Theoretically, using therapeutic touch to manipulate the synathrodial joints of the cranium is believed to improve cerebrospinal fluid flow; however, there is no evidence of this effect in humans. Any benefits may be related to therapeutic touch.
High-dose vitamin B6 and magnesium supplementation has been the focus of at least 20 studies, including 12 double-blind, placebo-controlled studies. The consensus is that roughly half of children and adults with autism benefit from this megavitamin combination [108] . More than 100 enzymatic reactions require vitamin B6 (e.g., production of major neurotransmitters [dopamine, serotonin] and glutathione). If vitamin B6 is taken by itself, hyperactivity can occur; magnesium is used to prevent this possibility. Most studies used vitamin B6 dosages of about 8-15 mg/lb (maximum: 1,000 mg) [108] . A dose of at least 6 mg/lb is typically necessary for any noticeable benefit.
In addition to vitamin B6 and magnesium, B12 and cod liver oil have been studied for their possible effects on the characteristic symptoms of autism, with mixed study results [97; 108; 109; 110] . Conversely, when vitamin B6 is stopped, withdrawal effect may occur and be mistaken as evidence for the effectiveness of the vitamin. In addition, while unwanted side effects from vitamin B6 are rare, there is evidence that it may cause side effects in conjunction with magnesium, large doses of other vitamins, or antiepileptic medication. Furthermore, large doses of some vitamins and minerals may be toxic. As with any dietary modification, it is recommended that megavitamin treatment be used only under specialist medical supervision [3; 4; 111] .
It has been suggested that gluten-free and caseinfree diets may improve digestion and lessen food intolerances or allergies in children with autism. However, it is very difficult to follow such diets because gluten and casein are found in wheat, oat, rye, barley, and milk [97] . Also, removing gluten and casein from the diet may cause side effects and should only be done with the advice of a healthcare professional [3; 112] . It is important to note that clinical evidence for the efficacy of dietary restrictions is lacking and that a direct relationship between autism and food ingestion has not been established [112; 113] . A gluten-free or casein-free diet should be advised only if an allergy or intolerance to nutritional gluten or casein is established [122] .
BEHAVIOR MODIFICATION TECHNIQUES
In the years since autism was first described, a range of different psychologic treatments have been tried. While there have been no independently assessed demonstrations of an absolute cure, different types of psychologic treatment have had considerable beneficial effects. While the clearest example is behavior therapy, other therapies may also help the individual with an ASD progress.
Behavior Therapy
Behavioral programs are designed by psychologists and psychiatrists working in consultation with parents, teachers, and/or care staff, and are ways of shaping adaptive behaviors or decreasing maladaptive behaviors. As such, behavior therapy can be of immense practical value. In behavior therapy, the behavior is analyzed into its causes and consequences, and then a behavioral program is implemented. The approaches most beneficial to children with ASD provide structure, direction, and organization and allow for family members to participate [3] .
There are different types of behavior modification used to treat behaviors that are inappropriate (e.g., self-injury, tantrums), repetitive, or aggressive. Most behavior modification methods are founded on the applied behavior analysis (ABA) theory. ABA has become widely accepted and its use adopted in the United States [3; 108] . This theory holds that behavior that is rewarded appropriately is more likely to be repeated than behavior that is ignored. Positive behavior is encouraged and negative behavior is discouraged, with the end-goal being improvement in the child's skills [3; 112] . Behavior modification includes highly structured, skill-oriented activities that are based on the individual patient's needs and interests. This requires intense, one-on-one training with a therapist as well as parental involvement [112] . Examples of ABA include [3] :
• Discrete trial training, which is designed to teach each step of a desired behavior • Early intensive behavioral intervention, which is most often used in very young children • Pivotal response training, which strives to increase the child's motivation and self-monitoring capabilities • Verbal behavior intervention, which focuses on improving the child's verbal skills
Behavior modification is beneficial and may assist individuals with ASD to function in daily life. However, it fails to significantly affect social and communicative deficits because these are complex, unique to each situation, and do not solely depend on single behaviors that can be increased or decreased [4] .
According to the American Academy of Child and Adolescent Psychiatry, applied behavioral analysis (ABA) techniques have been repeatedly shown to have efficacy for specific problem behaviors in children with autism, and ABA has been found to be effective as applied to academic tasks, adaptive living skills, communication, social skills, and vocational skills. Because most children with autism tend to learn tasks in isolation, an explicit focus on generalization is important.
(https://www.jaacap.org/article/s0890-8567(13)00819-8/pdf. Last accessed December 12, 2019.)
Level of Evidence: Expert Opinion/Consensus Statement
Social Skills Training
A lack of "theory of mind" refers to the general manner in which many individuals with autism do not understand other people. That is, they lack the ability to understand another's perspective. They are not aware that others have their own thoughts, plans, beliefs, attitudes, emotions, and points of view [115] . Individuals with autism are not able to understand social cues or interpret facial expressions, body language, or tone of voice. These social skill deficiencies culminate into a lack of empathy or sensitivity to others' thoughts and feelings and prove very difficult to teach [4] .
Social skills training includes a broad range of techniques that are used to help teach social interaction skills to individuals with autism so they can navigate social reality [116] . This is painstaking work for the teacher or therapist, given the complexity of most social skills, but it is an essential component of education and treatment and critical to success in the classroom, workplace, and community. The individual with ASD may need social skills training during childhood and well into adulthood, and the training needs will vary from one developmental stage to the next [116] .
Examples of this type of training include teaching adolescents with autism how to make phone calls, how to go shopping, or how to behave on public transportation. In each case, it is not the physical aspects of the task (e.g., how to dial the phonenumber or how to count the money) that necessarily pose the difficulties, but the social conventions that surround these (e.g., how to start, maintain, and finish the phone call; how to wait politely for one's turn in the supermarket check-out; or how not to stare at people on the bus).
A few of the better known techniques involved in social skills training include [116] :
• Social stories: Brief, personal stories written specifically for the child to help him/her understand a particular social situation. • Comic strip conversations: Conversations that are "drawn" to help the child learn the social rules that others learn naturally • Hidden curriculum: Strategies that directly teach unspoken (hidden) social rules, which most people pick up and understand intuitively • Social scripts: Creating and teaching specific "scripts" that the child may use in day-today social situations • Computers and other technology: Videos, software, or virtual-reality programs used to teach the more complex social skills (e.g., recognizing facial expressions) • Social skills groups: Groups wherein the ASD individual can practice social skills
Although there is some evidence that these treatments are common, especially among older and higher functioning children with ASD, limited research has been done on the efficacy of these treatments [116] .
Psychotherapy and Autism
While the value of psychotherapy will depend on the kind of therapy tried, its main value in the context of autism is in providing supportive counseling during difficult periods, including periods of depression that may arise. Psychotherapy is unlikely to benefit individuals with autism who have insufficient language skills. Play therapy is an alternative nonverbal technique that may help children with autism control anxiety and play more creatively [4] .
Other Therapies
Speech and language therapy is another specialist therapy that is found in many schools and units for autism. It is considered essential for any child with speech or language difficulties [32] . The Individuals with Disabilities Education Act (IDEA) has mandated surveillance and screening for children with disabilities. Infants and toddlers (birth through 35 months of age) are to receive early intervention services. Children 36 months of age and older are to be referred for free, appropriate public education [32] .
Speech-language pathologists work on several areas of language development, including articulation, phonology, morphology, syntax, semantics, pragmatics, fluency, and prosody [116] . However, despite intensive individual treatment, spontaneous and appropriate conversational speech may continue to be difficult for many people with autism. The therapy setting should evolve over time to meet the changing needs of the child [116] . Conversational skills may need to be encouraged in more natural settings, such as while playing at home. It may also be that speech therapy at an early stage in development would have more impact. This remains to be tested [4] .
The picture exchange communication system (PECS) is an alternative/augmentative communication system developed to help children with limited speech attain functional communication [117] . Many individuals with autism think in pictures rather than words [118] . As a result, they often respond to visual prompts, pictures, and photographs rather than verbal directions. PECS helps patients communicate using picture cards that represent ideas and activities, or by using other items that convey their requests, needs, and desires. Studies have shown that PECS can be learned quickly and efficiently [119] . Although it was thought that using pictures to communicate would impede language performance in ASD, the system has been found to improve language skills in this cohort [109] .
Occupational therapy is effective in facilitating independence in patients with autism. It addresses areas that interfere with the patient's ability to perform everyday tasks [32; 120; 121] . Children are assessed in terms of age-appropriate life tasks, such as buttoning a shirt, eating, and bathing [108] . In general, occupational therapy improves overall quality of life.
Physical therapy uses physical measures such as exercise, massage, and heat to help patients develop coordination and improve body movements and awareness. Patients with autism may suffer from low muscle tone and other physical limitations. Physical therapy can help build or restore balance, strength, mobility, and motor skills [97; 108; 123] .
Sensory integration therapy assists in coping with sensory stimulation, because some children with autism may have sensitivities to certain textures or sounds that can prompt undesired behaviors or actions [108] . Sensory integration is the neurologic process of organizing information received from the body and external stimuli into a productive set of cues. Sensory integration therapy helps improve behavior and motor development and may include having the patient handle items with different textures or listen to different sounds [108; 123] . The sensory input is then coupled with physical activity or a positively-reinforced behavior. Although it does not directly teach higher-level skills, sensory integration therapy provides a basis for the child to learn more complex material [123] .
Play therapy may also be referred to as imaginative, symbolic, or non-directive play therapy [124; 125] . Children with autism are often described as missing the curiosity of children with typical development. Their play behavior is often limited to simple manipulation. For example, when playing with a toy car, they may be more interested in spinning the wheels of the car than playing a driving or racing game [125] . Play therapy includes adult-child interaction that is controlled by the child and used to improve emotional development, thereby improving social skills and learning ability [108] . Benefits may also include increased independence and empathy [124] .
Music therapy, or the inclusion of music in therapeutic contact with the patient with autism, has also been suggested as useful [143] . A meta-analysis found that music therapy may result in improvements in social interaction, verbal communication, initiating behavior, social-emotional reciprocity, and nonverbal communication skills [143] .
Various developmental relationship-based approaches have also been used for children with autism, including developmental, individual differences, relationship-based approach/Floortime (DIRFloortime), the social communication/emotional regulation/transactional supports (SCERTS) model, and the relationship development intervention (RDI) model [130] . These approaches are based on theories of human development and focus on the role of relationships on development and learning.
Incontinence
Incontinence may represent a major problem in some children with autism. Careful assessment of the causes of the wetting or soiling is important. For example, it may result from a delay in the acquisition of bladder and bowel control, in which case toilet training may be helpful. For night wetting, a method such as the "bell and pad" may be appropriate. Such programs should be carefully tailored to the individual, and parents should ask to be referred to a specialist clinic. A few children with autism develop the habit of smearing feces, and this requires a clear and consistent behavior program (i.e., rewarding him or her for not doing it) if the child fails to learn its unacceptability [4] .
Aggression
Fortunately, most people with autism do not show excessive aggression, although they naturally show anger, just as other people do, at times of frustration. Nevertheless, certain kinds of aggression are sometimes seen in children with autism. Teaching about the other person's feelings may help to manage aggression; a more direct and simple method involves rewarding alternative, non-aggressive behavior. Again, a psychologist or therapist should be consulted to help to achieve this [4] .
Embarrassing Behavior
Doing embarrassing things is another sign of the social naiveté of many children with autism. When this occurs, it is neither willful nor deliberate, as some people may at first think, nor is it designed to annoy, as many parents might imagine. It is simply a reflection of the severe inability most people with autism have in appreciating the thoughts and feelings of others. Examples of embarrassing behavior commonly reported to occur in autism include: saying the wrong thing at the wrong time (e.g., truthfully commenting that the teacher's gray hair now looks blacker); doing the wrong thing at the wrong time (e.g., rubbing their genitals conspicuously during the school Christmas party); or simply being oblivious of the social norms that implicitly govern particular situations (e.g., staring at people on the train). Teaching proper behavior can only be done at the time that the embarrassing behavior occurs and should be reinforced with examples. As previously discussed, social skills training requires intensive individual work because, for many people with autism, sensitivity to social cues does not come naturally [4] .
Self-Injury
The most effective treatment for self-injury, such as head banging, biting, and hitting oneself, is based on a careful evaluation of the factors that both trigger and help to maintain the self-injury. Behavior therapy is the most useful form of intervention. Protective devices, such as helmets, arm-splints, and gloves, may be used temporarily to prevent severe damage to the head or body until the self-injury has been controlled by psychologic intervention [4] .
Eating Difficulties
Pica (i.e., eating, and swallowing inedible substances such as earth, stones, glass, and paint) may be evident in children with autism and can be problematic. A physical examination should be carried out to check if medical conditions (e.g., iron deficiency, lead poisoning, zinc deficiency) are causing the behavior or if complications (e.g., intestinal damage, obstruction, infestation) have developed. Treatment of associated medical conditions can then be implemented and may lead to a reduction in the behavior. Otherwise, ABA, based on rewarding the eating of edible substances, is most appropriate.
Aside from pica, another common eating difficulty is excessively fussy eating (e.g., only eating certain foods or only eating a food if it is always arranged in exactly the same way on the plate). This may represent one instance of a person's obsessive, ritualistic behavior. Such obsessive eating styles are often maintained because parents and others want to avoid the tantrum they know will fol-low if the food is not prepared according to the child's wishes. Such a response is understandable; however, inflexible eating habits are sometimes impossible to satisfy, so it is worth attempting to change the child's eating behavior toward greater flexibility at the earliest opportunity. This may be achieved by introducing only minute quantities of foods that the child refuses to eat, or by gradually, minutely changing the arrangement of the food until a range of foods or arrangements is tolerated. The alternative approach is to implement a big change quickly and then weather the tantrum this may provoke. When the child discovers that tantrums do not bring a return of the favorite food or plate, the tantrums may eventually subside, especially if the child is hungry. Caution is required, however, as occasional attempts at self-starvation have been seen [4] .
EDUCATION STRATEGIES
Formerly, it was thought that children with autism were not educable. Such attitudes resulted in children with autism being placed in the back wards of long-stay mental institutions, and their lack of progress was then taken as proof of their inability to be educated. Evidence now suggests that few, if any, children are not educable, whatever their intellectual level. The overriding principle is that education should be tailored to the unique needs of the individual. Educability is evident in the progress made, whatever its rate [4; 126; 127] .
CHOOSING AN EDUCATIONAL SETTING
Highly structured teaching programs have claimed to produce the greatest results in children with autism, for three main reasons. First, the social problems associated with autism are such that if a teacher is not actively initiating interaction and being directive, a child may simply drift away from social contact to pursue repetitive patterns of behavior. These repetitive behaviors, by definition, allow very little learning of new information.
Secondly, the highly structured approach starts from the assumption that every task should be broken down into simple and clear steps, with each goal clearly defined. Children with autism seem to take to such a methodical approach. Finally, highly structured teaching may better prepare children with autism for the "real world." Certainly, attempts to teach social skills in an inflexible way can be self-defeating, as normal social behavior is by definition inherently flexible [4; 126; 128; 129] .
Teacher-Pupil Ratio
Children with autism may revert to their own repetitive activities or solitary existence if they do not receive individual attention. Some children with autism are able to work individually without anyone sitting at their side, in some cases for long periods of time. However, this ability may develop quite late in some children and may need to be specifically taught. To maintain their attention sufficiently for learning to occur, a ratio of three pupils to one teacher seems appropriate. However, smaller school classrooms for autism have found that a direct one-to-one teacher-pupil ratio is ideal, if resources allow [4; 131] .
EXPECTED ACHIEVEMENT
Even with as little as two years of schooling, children with autism improve considerably in their educational development. Those who make educational progress tend to have the best outcomes, although their IQ at five years of age is an important predictor of their eventual attainment. For those children with average or above-average IQs, academic attainments may be normal. Some adults with autism have even gone through higher education and achieved college degrees. Temple Grandin, who holds a PhD in Agricultural Science and who has written a book about her personal experience of autism, is a rare example of such achievement [4; 132] .
COMMUNICATION ISSUES
Communication problems are central to ASD. All individuals with autism experience some form of difficulty in comprehending verbal and nonverbal communication and, therefore, special care must be taken to know what each person understands and how to best give messages. The ideal outcome is for children with autism to utilize language and communication in a variety of situations [128] .
Messages are conveyed through tone of voice, gestures, body language, and choice of words. Consider using visual means to convey information whenever possible, as visual information is more concrete and may help clarify the message. 
Strength of Recommendation: Strong
Sign Language
Sign language is used in some cases to help build communication in those children with speech difficulties. This is done to improve expression; if their speech is undeveloped and incoherent, a manual sign may often clarify which word they are using. It is also done to improve understanding of someone else's speech. In the latter case, it is argued that signs are more concrete and simpler to understand than spoken words. Signing can be a great tool for children with autism by making it easier for them to discover the meaning of language and thereby skip some of the difficulties presented by vocal communication. However, sign language is best used as an aid to developing communication and speech. If it is taught as an end in itself, its obvious disadvantage is that the child is restricted to communicating only with those who can understand signing. Therefore, speech should be thought of as the communicative medium to teach and signing as a stepping-stone toward this goal. It is important to note, however, that as many as 25% of children with autism never develop verbal language skills. For these children, sign language may be vital [4; 131; 134] .
PROGNOSIS OF INDIVIDUALS WITH ASD
The following discussion will consider the range of outcomes that usually occurs in people with autism. This by no means defines the limits, but attempts to summarize the kinds of outcomes that may be expected.
TYPICAL OUTCOMES IN AUTISM
Our knowledge is limited by the fact that very few studies have followed people with autism into their later adult life and by the fact that elderly people known to have autism are rare, as the disorder itself was only rarely diagnosed until the later 1900s. We do know, however, that the range of outcomes is very wide, especially for children with severe autism. For people with autism who also have severe mental handicap, some sort of life-long support and supervision will be essential. For more able individuals, the outcome depends on how much useful language the person has acquired. Generally, children with autism that develop verbal language before five or six years of age have a considerably better prognosis. The less language a person has, the more support that person will need. It is, however, important to note that language can develop as late as adolescence, although the rate of development by this age may be slow and limited [4; 66] .
For the most able people with autism, a life of independence and employment in the open marketplace is not unprecedented, but it is unusual. A very small proportion of children with autism go on to lead independent adult lives. Sheltered accommodation and employment is more usual. Other options include day centers, in which individuals are given interesting activities and some training but may not be employed. A majority of people with autism continue to live with family members [4; 67] .
DETERIORATION IN PUBERTY
There are some worrying reports of an overall decline or deterioration in a small minority of people with autism beginning during puberty. While the majority of people with autism fortunately continue to learn and develop intellectually and in other ways well into adulthood, some do begin to decline. This is evidenced by a slow in learning and a decrease in IQ test scores. In a certain percentage of people, this cognitive slowing is marked by the onset of epilepsy, which occurs for the first time at this stage. These changes, it should be stressed, only occur in a minority of people. Most adolescents do not show deterioration, and the worry instead becomes centered on how the intensive support and educational benefit that was coming from the school can continue when the adolescent leaves school [4] .
CONCLUSION
Early and accurate diagnosis of autism is crucial. Early intervention, including appropriate programs and support, can facilitate progress toward a meaningful and productive life for children and adults with autism. A study completed in metro Atlanta established that, on average, children with autism experience a 13-month delay between evaluation and diagnosis. The study also found that as many as 70% of healthcare professionals failed to utilize a standardized diagnostic tool. These statistics emphasize the importance of educating healthcare professionals on the signs of autism and encouraging the use of standardized diagnostic instruments when developmental delays or autism are suspected [68] .
If the initial screenings indicate the likelihood of autism, it is important that the child is evaluated by a specialist, who may determine the extent to which the child has (additional) disability. This information is essential in planning realistically for the child's future and will affect the kind of school to be chosen [4] .
RESOURCES
Thankfully, a number of organizations promote autism awareness, education, and research. A brief listing of these organizations follows. Many have local chapters. Interested persons are encouraged to visit the following websites or contact the association for more information.
SELF-ASSESSMENT QUESTIONS #92202 AUTISM SPECTRUM DISORDER
After reviewing the course, complete the following Self-Assessment Questions. Receive immediate feedback by reviewing the Study Guide provided on pages 43-44.
Please record the number of questions you correctly answered on the Evaluation. The Evaluation must be completed in order to receive credit for this course.
This 5 contact/clock hour activity must be completed by December 31, 2020.
Self-Assessment questions continue on next page ➛ 1. Autism is how many times more common in boys than in girls? A) Two B) Three C) Four D) Nine
Which of the following is a behavioral symptom of autism?
A) Absence of specific thinking capabilities B) Advanced speech and language development C) Normal sensations of sight, hearing, and touch D) Disturbances in rate of development of physical, social, and language skills 3. The psychogenic theory of autism is based on the idea that A) poor parenting causes autism. B) familial psychogenic history causes autism. C) pathologic socialism is the basis of autism. D) prenatal abnormal brain development leading to mental deficit is the cause of autism.
The biologic theory of autism holds that brain abnormalities may be caused by A) genes. B) viral infections. C) complications during pregnancy. D) All of the above
Approximately what percentage of siblings of autistic persons also develop autism?
A) 2% to 18% B) 20% to 28% C) 38% to 40% D) 80% to 90% 6. One pregnancy/birth factor that is a risk factor for autism is A) medication during pregnancy. B) mother younger than 30 years of age. C) high birth weight (more than 3,000 g or 6.6 lbs). D) bleeding between the second and fourth month of pregnancy.
The diagnosis of autism is only made if all other medical psychosocial causes are ruled out and if a cluster of two key types of behavior is present. Which of the following is one of these key behaviors?
A) The child's interests are flexible and imaginative. B) The child's interests are unrestricted and not repetitive. C) The child is developing occasionally restricted, but mostly normal, communication. D) The child's social relationships and social development are abnormal, and the child is failing to develop normal communication.
Autism may initially appear similar to what condition in which the child simply refuses to talk in certain situations?
A) Mental deficit B) Selective mutism C) Attachment disorder D) Specific language disorder 9. The most important signal when looking for autism is an inability to A) learn. B) speak. C) imagine or play. D) relate socially to other people. NetCE • December 17, 2019 www.NetCE.com 10. The classic picture of aloneness is seen most often in children with autism who are A) younger than 5 months of age. B) younger than 5 years of age. C) older than 7 years of age. D) older than 9 years of age.
11. In children with autism, pretend play, normally seen from about 18 months onwards, is A) never seen. B) absent or limited. C) normally present. D) seen in those 10 to 12 months of age.
Landau-Kleffner syndrome (LKS) can mimic autism, but it can be differentiated in what way? A) A lower rate of epilepsy in LKS B) Abnormal brainwave patterns on EEG C) A loss of language following a period of normal development (usually between 2 and 7 years of age) D) All of the above
Which of the following conditions may be comorbid with autism? A) Epilepsy B) Fragile X syndrome C) Cardiac arrhythmia D) Both A and B
14. Which of the following are drugs that can produce unwanted side effects and are sometimes used for children with autism to help break a maladaptive style of behavior or as a temporary adjunct to other forms of treatment? A) Hormones B) Megavitamins C) Antidepressants D) Antipsychotic medications
Behavior therapy
A) is most effective in a group setting. B) should not include involvement of the parent(s). C) includes highly structured, skill-oriented activities. D) significantly affects social and communicative deficits.
Most individuals with autism do not
A) engage in self-injury. B) show excessive aggression. C) have problems with incontinence. D) engage in embarrassing behaviors.
Pica, which may be evident in children with autism, is characterized by
A) only eating certain foods. B) saying the wrong thing at the wrong time. C) eating and swallowing inedible substances. D) only eating foods that are arranged in exactly the same way.
18. In order to maintain the attention of children with autism sufficiently for learning to occur, a maximum ratio of how many pupils to one teacher is appropriate? A) 3 B) 6 C) 10 D) 15
19. To convey information to individuals with autism, whenever possible consider using A) neologisms. B) visual means. C) specific language. D) descriptive language.
Which of the following is NOT a technique helpful when communicating with autistic persons?
A) Repeat or restate messages. B) Be subtle, rather than direct. C) Avoid threats or reprimands. D) Avoid prolonged interactions.
